Claims 

What is claimed is: 

1 . A video camera with enhanced image clarification comprising: 

moans fo r produc i ng a sequence of d i gita l i mages of on object, w hich object io 
an optical s ystem consisting of a lens and an adaptive optical device which 
piodymsmmtjMJmage.of .an.obiect.Michjs.bein.Q.continuously distorted by 
time-varying aberrations of an optical medium; 

an adaptive optic device in said optical system arranged f ef - f e e ei v i Rg- sa-f d- 
scquonc o of d i g i ta l i mages and cance li ng sa i d aberrat i ons: to cancel said 
abeirations.and.to.p.rod 
lens' focal plane; 

g dete ctor array arranged to receive sa id in-focus o pti cal images and to produce a 

sequence of digital in-foeus images, namely, l(k), j(k-1) where k is a time 

jpdexLand. 

a digital processor connect i ng w i th sa i d adapt i ve opt i c dev i ce f or performing r eal 
l^.. eeB tf^ - ef .. ee j #-a4ap4 i- v<3"ept4e"dev i €ev - end" 

a .djgitaJLsequential diversity processor e8fiffie li f^"w 4 t - h -- 9a 4 d"d 4 g i t - aj -- pf - eeessof"fef- 
providing which uses the said sequence of digital in-focus images to provide real- 
time control signal s-te A . T(k)_,_ T{ k- IX. ... L . for _ sa id adaptive optic device to thereby 
cancel said aberrations^ 

2. The camera of claim 1 wherein said sequential diversity processor utilizes 
diversity D(k£[), along with current and previous data images, l(k) and l(k-1), as 
diverse images to estimate Q(k£L) a residual pkase-aberration in said optical 
system, whereby D(k-*4) = -Q(k£L). 
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3. The camera of claim 1 -g wherein said sequential diversity processor adds T(k- 
1) to D(k) to get the control sig nal for said adaptiv e optic device at time k ,that is, 

mx.Ejik-ii±Dm.-. 

T(k) is added to D(k + 1 ) wh ereby T(k+1 ) - T(k) * P(k+1 ). 

4. TM.c,am,er^ diversity pEocesSQLime§ffl§- 

moans f or rece i v i ng a scquonco of i mages of an object, sa i d object be i ng 

eft-AO dev i ce i n opt i ca l proximity w i th sa i d rece i ving moans for can c e li ng 

aberratio ns i ntroduced by sa i d med i um to thereby prov i de 

estimates the aberrations distorting the object and calculates control signals for 

saicLadaptive optic device to cancel said aberrations; and whereby the imaging.. 

s ystem produces solely adapted in-focus images of said object^ Np other 

auxiliary equipment or signal like an intentionally defocused image, is needed to 

conM.the.adaBtjye.optic.dev 

I 

a detector array arranged for rece i v i ng said so l e l y adopted i n focus i mages and 
pF94u€4n§-^ i § it a l- 4ma§e - fepfese^ t- a ti ens - 4hei : eef - ; -- aRd -- 

a seque nt i a l d i vers i ty processor connecting w i th sa i d detector array a nd s aid AO 

eteweer-9e i e l -9equefrtt€ri-d^^ 

represe nM i ores^fem - sa i d - d^ 

I 

5 . The s equenti a l d iv e rs i ty i mag i ng apparatus of C l a i m 4 whe r e in s a id sequenti a l 
el i verstty-pfeeesseF-eek^^ 

aberrations according to a predeterm i ned d i vers i t i es equat -sen-whereby 

W<4<-)-""-uf s -k-Rew f ^-^ter4in§-wav cf r ont at time k. 

T{-k-)--~ phase-put-en the AO a t t i me k. 
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C(k) = compcnGatGd phase to be estimated b y o diversity algorithm = 

W (k) + T(k) (1) 

j(k) = Measured ima ge at t i me k. 

D(k) = Diversity phase. 

!{4<-4-}4s4 4 ^4 i f^ 

the chang e i n the AO phase from t i me k 1 to t i me k. Thus, 
D(k) = T(k) - T( k- 1)(2) 

The phas e diversity a l gor i thm i s set up to est i mate C(k), the com pens o tcd phase 
a t 4iffle--k"--" 

Q(k )- w i( k ) * T(k), m 

set — Tfk+44-= W4fkh (4) 

S olving (3 ) for W1(k) and subst i tut i ng it i nto (4), 

T(k*1) = Q(k)+T(k), 

T(k) = -Q(k-1) +T(k-1) . 

In s ert equation ( 5 ) i n t o ( 2) as fo ll ow s, D(k)= { ■■ Q( k -1 )+ T(k - 1 )) ■• T ( k -1 )= - Q(k-1 ) 
{6)4e-i9f ey i €te4foe - sp^ 

- €Y -- Tfoe -- see^fi&at - # i ¥er - s i4 yH^ ^ 

s i gna l s for sa i d AO dev i ce are determ i ned accord i ng to the fo ll ow i ng contro l 
equation: 

T(k) = T(k-1)» D( k ) (7).] 

7 T Affleti^44ef--€tete^ 
steps-eft 

providing a p l ura li ty of so l e l y i n-focus images, each of sa i d so l e l y in - focu s image s 
h e ving-a-k n ow n di vers i ty s elo cted from the group cons i s ting of pha s e, 
waveten§#h-ef-spat i el-shffi 

determining an unkno w n objec t and parameters of sa id atmosphere causing said 
ekeFFatiensf 
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generating a plurality of sequ ent i a l frames of a video recording of said object to 
pF6¥ide-€liwfs+ty4ma§ e s - rafH^" 

inputting said diversity image s to a sequent i a l process or conn e cted with said AO 
to--t-hereby-€enfrei-- sa4d"AQ"and"e [i ffl i Rete - saki"abeffa ti ens. 

8 . The method of Ci o i m 7whorc i n sa i d oequent i o i d i vers i ty proc essor calculates a 
seqije^ee o f di ve r s i t i es correspond i ng to said aberrat i ons acco rding to a 
predete rm i ned di vers i t i es equat i on where i n: 

W^-) ^ "U^k-new^ - d j eteK4n§ - w a ¥ e frefit -- e t 4 i m e-- k - . - 

T( k ) = Phase put on the AO at time k. 

— — — G{k) ~ Geffl^ef^sated-phae e ^e-b e -^^ 

| (k) m Measur e d i mage at t i me k. 

D(k) = D i vers i ty phase. 

Sa i d - d i v e rs i ty - phas e ^ 

D(k) « T (k) T( k 1 )(2) 

The phase d i vers i ty a l gor i thfR-fe-o e t-ttp-to ■ est i mat e G(k>, the componsotcd phase 
a t ti me k. Set the est i mate Qk from equat i on (1 ), 
Q(k) = W1(k) + T(k) (3) 

phase i s set to the negat i ve of the unknown wavefront at t i m e k * 1 . 
■Set-T-(-k- t -1 - ->--~ — W1-^v^efe - w4 -- 4s - ^e -w aveff<3^t -- at - 4 i ffle"k - (4 - ) 
Se4vifig--f3 ) - feF - W - 1 - (k) - afKj"S { jbsti^n§4t4nte - ^4);" 

T^4f-= — Q ( k ) + T(k) , 

set T(k) = ~Q(k-1) + T(k-1) . 

-kraerfr-equat i o n (5 ) in to (2) to g o t 
9^-f~-^k~-^ 

to provide the specification for th o d i v e rsity phase at t i me k. 

I 
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&.-T-he-ffl€thod--0f--Gt a im 7 wherein sa i d control s i gna l s for sa i^AGctev-iee-are- 
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